Stereoscopes (3D) 


New Media Old Media 





"A portion of the population (between 5 and 15 percent) have varying degrees of stereo 
blindness and cannot perceive stereoscopic 3D 


Those who do possess binocular vision have varying tastes, tolerances, and patience 
for doing the work of activating it with a device. " 





(p10, Salvesen) 


Stereo Images 


* Our eyes are 2 1/2 inches apart. 
* Ourleft eye and our right eye sees a different picture 
* |f you see only the left picture with your left eye and right 


picture with your right eye, the two images merge into one 
three-dimensional image 


April 





e 3-D photograph consists of two images taken from two 
view-points 





e 3-D drawings 





A Holmes stereoscope, the most popular 
form of 19th century stereoscope 


Viewers 


Allows side-by-side, parallel viewing 





Google Cardboard 








Taking Stereo Photographic Images 


3-D photograph consists of two images taken from two view-points 


* For naturalistic images, use smaller apertures (f16, f11) so that there is more area in 
focus 


* Your eyes are approximately 65mm (2.56 inches) horizontally apart. 
* Take two photographs with the camera shifted horizontally 65mm 


Converging the camera on the subject will distort the subject. Lens axis should be parallel 
for minimum distortion 





vi 


parallel 
converging 


We have these at the DML 





If you are using two cameras, make sure the 
settings, lenses are the same. 








Duncan King/Ezra Bergmann 


You can use “virtual cameras" too — using 3D programs like blender 


3D scanning [slides][metashape video ti i| to create 3D scan][blender vi tutorial to import 3Dfile. | don't 
go over modelling but you can model/edit the 3D files in Blender] 


Here | just "moved" sideways and took a screen capture 








Stereoscopic camera in wood, no. 495, by J.H. Dallmeyer, London, c. 1862. T.1967.176 A. Image © National Museums 
Scotland. 


Virtual Reality 
Headsets 





input 


output 


FYI: Devices that have different model than our eye 


Light-field camera 





Captures information about the light 

field emanating from a scene; that is, the intensity 
of light in a scene, and also the direction that the 
light rays are traveling in space. 





This contrasts with a conventional camera, which 
records only light intensity. (Wikipedia) 





Lytro 


Variable depth of field: Lytro's "Focus Spread" feature allows the 
depth of field (depth of focus) of a 2 dimensional representation of a 
Lytro image to be expanded after a picture has been taken 


Speed: Because there is less need to focus the lens before taking a 
picture, a light field camera can capture images more quickly than 
conventional point-and-shoot digital cameras. 





Low-light sensitivity: The ability to adjust focus in post-processing 
allows the use of larger apertures than are feasible on conventional 
cameras, thus enabling photography in low-light environments. 


3D images: Since a plenoptic camera records depth information, 
stereo images can be constructed in software from a single plenoptic 
image capture. 





https://en.wikipedia.org/wiki/Lytro 
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https://www.theverge.com/circuitbreaker/ 
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https://www.theverge.com/circuitbreaker/2018/4/10/17218758/light-116-review- 


Going beyond the naturalistic look: 1 in 30 method 
* Rule of thumb: The left camera and the right camera should have a distance 1/30 of the distance to the 
subject for the subject to have a pronounced 3D effect 


* |fthe distance to the subject is 30 inches, the camera should be apart by 1 inch 
* |fthe distance to the subject is 300 inches, the camera should be apart by 10 inches 





Figure 11: A reduced stereo-base of 4mm is used for this shot of a dragonfly 
at a distance of 120mm. 





Figure 11: A reduced stereo-base of 4mm is used for this shot of a dragonfly d 
at a distance of 120mm. 


Figure 12: Stereo-base of 10mm at a distance of 300mm. 


Photographing in 3-D, David Burder & Pat Whitehouse 


d^ 
65mm. 





Figure 14: Stereo-base of 10 metres. Northern Ireland Coastline. 


Photographing in 3-D, David Burder & Pat Whitehouse 


Question: 

For the moon to look 3 
dimensional, how far away 
does the left & right 
photograph have to be? 
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Figure 16: Stereo-base 25 metres. Grand Canyon Photographing in 3-D, David Burder & Pat Whitehouse 


For the moon to look 3 
dimensional, how far away does 
the left & right photograph have to 
be? 





Salveson, p26 


Diverging from the model of the body creates effect we are not use to 
* Some amplify things we cannot perceive (moon is round) 
e Some create bizarre experiences 


* How much can the body/eye tolerate? 
* Wide angle lens, or telephoto lens 





Templates for viewing with the 3D glass 


Here is a stereo image template [for illustrator, PDF, or tif/photoshop] for letter 
size paper. For the glasses to work, you need to keep the scale of the template. 





7” 


If we are to look at 

the image approx. 10 
inches from our eyes, 
the size of the stereo 
photographs need to 
be approx. 7x3.5 so 

that the left image 3.5" LEFT IMAGE RIGHT IMAGE 
and right image are 
in front of your eyes 





Alignment 





It is easier on the eye if you align 
the two photographs with 
something in the foreground at 
exactly the same location within 
the frame 


Drawing Stereo Images 





The frame of reference around each image is important to 
help establish a zero depth plane, this is perceived to be in 
the display plane. 


http://www.binocularity.org/page18.php 


Drawing Stereo Images 





Shapes in the the same depth plane as the frame of reference, such as the 
yellow square above, should be in the same horizontal position in each image. 
There will therefore be no stereo disparity and no perceived depth relative to 
the frame for these shapes. 


http://www.binocularity.org/page18.php 





Drawing Stereo Images 


To make a shape appear in front of the display plane, such as the 
blue square above, its relative horizontal position should be 
moved to the right in the left image and to the left in the right 
image. This produces a crossed stereoscopic disparity so that 
when the images are viewed binocularly the shape appears in- 
front of the display plane. 


http://www.binocularity.org/page18.php 


Drawing Stereo Images 





For the green square which appears behind the display plane its relative 
horizontal position should be moved to left in the left image and to the 

right in the right image. This produces uncrossed stereoscopic disparity 

and the shape is perceived to be behind the display plane when viewed 
binocularly. 


http://www.binocularity.org/page18.php 


Drawing Stereo Images 





These should appear to you aligned in a single 
line with the green one further back and blue 
coming forward 


http://www.binocularity.org/page18.php 


Drawing Stereo Images 


a Fiy.16 b 





The smaller circle should go backwards into space P17. SALVESEN 


Drawing Stereo Images 


a Fig 15. 





P17. SALVESEN 


Fiy 44 


Fig.13 











Fig 17 


Fig. 20. 
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P17. SALVESEN 
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Drawing more complicated shapes 


Create anchor points on left 





Copy points to right 





http://www.waynesthisandthat.com/3dimages.htm 








Drawing more complicated shapes 


Create anchor points on left 





Copy points to right 








Move points on the right image 
If closer in: shift left 
If further back: shift right 


Use the points as reference to 
complete image 


http://www.waynesthisandthat.com/3dimages.htm 








Duncan King/Ezra Bergmann 





Duncan King/Ezra Bergmann 





Lili Davis 





Lili Davis 





Lili Davis 





Lili Davis 


p.s. the red and cyan glasses are for Anaglyph 3D 


https://en.wikipedia.org/wiki/Anaglyph_3D 








You can make them in Photoshop and 
report to us how it works! 





Pechakucha Presentation 


Interesting Pictures: Aesthetics/Still life/Portraits/Decisive Moment 
* How is it different from 2D images? 

Sculpture to be seen as stereo images. 
* Light drawing in space using long exposure 


Rethinking representation -- p28 "to abandon conventional one-point perspective and to seek other ways of representing 
space and time" 

Informational. Convey in 3D something that would be difficult to do in 2D? (eg. Geometry - Lines and Planes in Space. 
Mathematical property visualized. Hypercube) 

Examples and explanation that shed light on how stereoscopes work 

Method to make stereoscope freehand drawings. How does that work? 


What happens when you break the rules? 


Out of focus, selective focus 
Different left and right images? (Joseph Jastrow's experiments) 
* What if parts of left and right images were of different color? (color mixing?) 
Can you make a painting or drawing in 3D? (Maybe using a camera lucida?) 
Text? Left text and right text slightly different? 
Print quality? (bad «----» good) 
Non-perspectival system. Photography is based on perspective. Other cultures have different representational systems. Can 3D work in 
alternate representational systems? 


EOP 





